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Platyprerygius has hitherto been recognised by its pectoral fins, but it also possesses other
unique features, Radiate-textured growth exiends the maxilla 1o the nasal, dividing the area of
the primitive elongate naris into a small, nearly oval, naris and an anteronarial mexillary
JSoramen. The neural canal groove on the basioccipital tapered, to end less than half-way across
the dorsal surface, 50 thc neural cord turned upward al the occipital joint posterior to the
exoccipitals. These latter bones were held together by a flexible sheet of connective fissue
posteriorly, and the foramen magnum was mainly within the supraoccipital. Neural arches 1 to
32 were strongly reclined and neural spines 11 to 20( +?) had apical notches which presumably
betray the existence of a large dorsal fin above the centre of gravity. Beginning about vertebrae
28-32 the zygapophysial facets were gradationally re-aligned from approximately 3(° {0 vertical.,

The new species Platypterygius longmani is erected on the basis of the best available material.
This new taxon accommodates the species apparently represented by the indeterminate fragments
Ichthyoesaurus australis McCay (1867), I. marathionensis Etheridge (1888) and many better
specimens, all from the Albian of Queensland,

All known Australian ichthyosaurs were preserved in oxygenated environments and have
Moated and lost extremities duting decomposition after death. Euxinic environments contain
many individuals that never floated, consequently the extremities are much more Tikely to be
prescrved.

2 Reptilia, Ichthyosauria, Longipinnate, Plaiypterygius longmani, Cretaceous, Queensiand.

M. Wade, Queensland Museum, PO Box 300, South Brisbare, Queenslund 4101, Australia; 30
December, 1988.

who we are honouring in this

flows out of the Mediterranean just above the sill

Symposium, came too laie on the scenc to describe
the first Australian ichthyosaurs. These were
collected near O’Connell Creek, a tributary ol the
braided Flinders River in North Queensland, by
James Sutherland in 1865 and 1866, and were
despatched promptly from Marathon Station to
Professor M'Coy (or McCoy as he later spelt his
name) for the collections at the Museum of Victoria
(M'Coy, 1867, 1869).

The general area of these finds was in the upper
Albian, part of a re-flooded Euroka Strait (Smart
& Senior, 1980). This was the intake for ocean
water into the Eromanga Basin Sea, across a broad
sill between the Mt Isa and Georgetown
Precambrian blocks. While the upper waters
teemed with fish, cephalopods, and their
predators, the sea floor had a restricted, almost
monospecific, Inoceramus fauna. Perhaps this
monotonous benthic fauna reflected a slightly
hypersaline counter-current such as that which

between Gibraltar and Africa. Further into the
basin gypsiferous silts and shales interdigitate with
fish-debris limestones or ‘cannonball’ concretions,
as at ‘Canary’ Station near Boulia, NW
Queensland. Together all these beds constitute the
Toolebuc Formation. Charles and Andrew
Robinson of *Canary’ have locaied five incomplete
but identifiable ichthyvosaurs to date, and a sixth
example has just been collected there, with the skull
and cervical vertebrae of a large embryo in the same
nodule as part of the ribs of the adult. To the north
the Allaru Mudstone overlies the Toolebuc
Formation, and going east, 1t extends
stratigraphically downward and replaces the upper
Toolebuc. Ichthyosaurs are common in both
formations. As they were usually encased in
identical limestone nodules in both formations,
and the formations themselves are subdivisions of
older stratigraphic groups, provenance is not
always clear from data associated with older finds.
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The Eromanga Basin had a cool icmperate
climate in the Aptinn and Albian (Day, 1969), and
lacked warm-water favna. It was prictically an
fehthyosaur  feeding-lot, for the arcuale,
basin-edee exposures of the Toolebuc Formation
and Allaru Mudstone contain most of the world’s
known remains of Cretaceous ichthyosanrs.

Specimens registered with the prelix QMFE are
thnse of Queensland NMuseum fossil collection,
those with prefix MVP belong to the Museum of
Victoria, Palacontology collection. Registered
material considered in this paper is listed below.

Holotype QMF2453, Telemon lease, Dunluce
Station, via Hughenden. Found in limestone
nodules in the shale (Toolebuc Fmn) of the hill
halfway Dbetween the abandoned Telemon
homestead and its abandoned woolshed.
Collected, prepared and donated to Queenland
Museum by J. Edgar Young. In translating ‘one
mile from homestead' into 1.6 km [rom either
building, a spuriously exac location is achieved.
The spot 1s not yet relocated.

Paratypes figured or mentioned here, or as
Platvpterygius ausrralis by Wade 1984:

QMFS521, Galah Creek, near Hughenden.
QOMF3348 (and QMF3389, left wrist and arm only)
Ssewart Park, Nelia; Toolebuc Fmn.

QMF 10686, Boree Park; Toolebuc Fmn.

QMFI12314, Kilterry; Allaru Mudstone.

QMF16811, Canary, SE of Boulia,
Queensland; Toolebuc Fman.

QMFI16812, juvenile within F1681).

QMF13261, Canary, SE of Boulia: Toolebue Fmn.

QMF 12317, near ‘Big Hole’, Flinders River, near
Julia Creek; Toolebuc Fmn.

QMF2299, Brixton, W of Barcaldine, Central
Queensland: Allaru Mudstone.

QMF2573, Lydia Downs, Nelia; limestone of cither

NW

formation.
MVPI12989, aud associated material numbered
P12992, P226S3-4, P22656-61. All were

numbered 4R by Sutherland; limestone nodule
in gypsecous shale, Flinders River ncar
O'Connell Creek; Allaru Mudstone.
MVPI299], Torefin collected by Sutherland, in
1866, near Flinders River; Allaru Mudstane,
MVP12990, skull fragment collected by
Sutherland, in 1866, and numbered 60. Flinders
River near O’Connell Creek; Allaru Mudstone,

Al specimens but one are from North
Queensland; the exception, QMF2299, is the most
southeasterly specimen.
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We have enough wmaterial to establish the
intraspecific variability of many bones besides the
humeri (Wade, 1984). Acid preparation on the
most promising portions ol several specimens is
stitl under way, and will probably continue
intermittently for years because the longipinnates
are not nearly as well known as the latipinnates
Ichithyosourus (Sollas, 1916, McGowan, 1973a)
and Cphihalmosuurus  (Appleby, 1956, 1958,
1961). ‘leathyosaurus cf. latifrons’ Watson and
Townend (in Romer, 1968) is a species of
Temnodontosaurus (Appleby, pers. comm.).

Longman (1922) deseribed the Galah Creek
skull, QMFS51, and had madc a restoration sketch
of the head in side view. His photographs (his plates
1 and 2) substantiate his complaint that the matrix,
which was harder than the bone, could pot be
removed satisfactorily. His restoration is a classic
example of his X-ray vision, He suspected vven
then that there was no suture dividing the large
quadratojugal into lower quadratojugal and higher
supratemporal, for he wrote of it with doubt and
indicated it only with a faint, dashed straight tine.
In other respects there is little difference between
his restoration and that which Romer (1968)
subsequently  based upon  “Myvopterviius'
americanus  (Nace), recte also  Platypteryguus
(McGowan, 1972b). Romer dispensed with the
hiypothetical suture and the name supratemporal,
and showed less curvature in the rear of the lower
jaw. In general, Longman’s specimen was less
damaged than Romer’s and he is therefore the more
accurate of the two in restoring the jugal, maxilla,
pre-narial maxillary foramen, naris and narial
crest, even though his artist was less artistic than
Romer's.  Evidently Longman’s work was
unknown to Romer in 1968, since Romer was
scrupulous ahout crediting other workers.

The Galah Creek skull has undergone acid
preparation (Wade, 1984, fig. lc; Figs 1, 2), which
has been halted lest onginal articulation be lost.
Description of individual bones will depend more
on the well-preserved but badly disrupted
MVPI12989 and other specimens,  Essential
background to ichthvosaur descnption is the
preservational history,

PRESERVATION

The taphonomic history al ichthyosaurs ditTers
strongly in oxygenated and euxinic environments,
and food remains are preserved chiefly or only in
thie latter. All Australian material to date has been
retrizved from oxygenated environments, but when
the oil shales near Julia Creek become
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completely. In all, it seems to have been a fairly

typical case of preservation in an euxinic
environment.

NOMENCLATURE

All the specimens here appear to be

Platypterygius ‘australis’ (McCoy). The species is
caught up in nomenclatural problems because
McCoy described it from the first material that
came to hand — a few centra, which were not
figured and are still at least temporarily lost (Wade,
1984). According to the collector, James
Sutherland, the holotype was ‘numbered 48 (five
vertebral joints)’, but McCoy (1867) did not state
whether the rib condyles were single (from tail) or
double (from body or neck). The measurements he
gave do not allow the assumption that the holotype
was a close fit to any of the 1866 material (McCoy,
1869) that Sutherland found at the same locality
and also numbered 48, This material comprised a
poorly articulated skull, with atlas/axis and the
next 32 vertebrae in articulation, accompanied by
two pairs of larger tail centra (Wade, 1984). These
latter might perhaps articulate with the holotype, if
it were assumed that McCoy confused height (his
‘depth’) and width, and if the original piece were
found. Unfortunately there is no objective means
of relating the holotype to identifiable material,
even if it were found and fitted to these tail centra,
Although Etheridge (1888) described a snout
fragment (QMF1448) as Ichthyosaurus
marathonensis, he was inclined to recant and
accept it as possibly 1. australis by the time of Jack
and Etheridge (1892, pp. 505-8). The custom of
accepting all the material McCoy had handled as
the composite holotype of ‘1. australis’ arose in
Etheridge’s day, and Chapman (1914) remarked
that Ichthyosaurus australis McCoy was ‘typically
represented by a nearly complete specimen’. This
was a strange remark from a worker who had
illustrated the smaller remnant of two partial
skulls. He figured MVP12990, skull no. 60 of
Sutherland’s  collecting, together with an
incomplete forefin MVP12991 which has been
separated from its collecting number. From
registered data forefin MVP12991 belonged either
with skull 48 or skull 60, but the holotype is the five
centra nominally described in 1867, and is neither
of the two skulls, each with associated material,
vaguely discussed en bloc by McCoy in 1869.
McCoy’s type description is brief (McCoy,
1867): ‘The remains are of the two well-marked
genera Ichthyosaurus and Plesiosaurus. Of the
former there are numerous vertebrae, deeply
biconcave with conical articular surfaces, the
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centrum 4 inches wide, 3 inches deep and 12 inch
(sic) long. The species 1 name Ichthyosaurus
australis (M’Coy).’

The collector and donor, James Sutherland, also
mentioned the dimensions 37’ x 4’7 in his letter of
conveyance to McCoy, though unfortunately he
did not specify which was height or width. No
(other ?7) specimen of FEromanga Basin
ichthyosaurs is known to have undamaged
vertebrae that are decidedly wider than high
(=‘deep’), but it is debatable whether McCoy
would have mentioned mild distortion.

If a neotype for Ichthyosaurus australis McCoy
were to be chosen, partial skull MVP12989 with 34
vertebrae attached, and 4 more associated, would
deserve serious consideration. This was found at
the type locality only one year after the holotype,
and by the same collector. McCoy (1869) made
joint mention of this and another specimen under
the name Ichthyosaurus australis, so the individual
has impeccable paper credentials. It lacks fins and
humeri and so cannot be distinguished from
Platypterygius hercynicus (Kuhn) or P. americanus
(Nace) at a specific level, although the basioccipital
is sufficiently close to that of P. hercynicus to
establish the generic affinity. The skull has a
teratologic internasal suture consisting of a row of
holes, as its nasal bones were small and met only
intermittently in the mid-line. 1ts bones are
well-preserved, though many of them are badly
displaced and some are broken. A lower jaw
intervenes along the head’s median suture, and the
two halves of the cranium and rear of the snout are
at right angles to each other, the left side being
rotated inward. Perhaps because of the aberrant
nasals, the nares are small and not easily
comparable with other specimens. The base of the
basisphenoid is much less flat than the two others
known. The latter character may prove to be of
doubtful value because Appleby (1961) has
emphasized the variability of many of the bones.
However, MVP12989 is the most peculiar
ichthyosaur skull yet collected in Australia. The
probability that it is conspecific as well as
congeneric with the remainder of the Australian
Cretaceous ichthyosaurs is high, but it 1is
morphologically unsuitable as a neotype for the
majority. All the same, any other specimen will
always seem a less authentic representative of
McCoy’s species and of the type locality. In this
quandary the future stability of the nomenclature
will probably be better served by a new name for
the Australian ichthyosaur species most common
in the Eromanga Basin; it should be based on the
most characteristic material to hand so that it can
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FiG. 1. Platypierygius longmani n.sp., paratype F551. A, posterior view of skull. Both exoccipitals have rotated to
expose their bases, but have remained side by side; cartilage extended the stapes shaft into the adjacent quadrate
socket. Compare Fig. 2B, posterior part of skull in ventral view; right pterygoid and stapes are displaced from

basisphenoid and basioccipital respectively. Scale bar = 10 cm.
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be specifically determined without reicrence to
other specimens.

SYSTEMATICS

Platypterygius lopgmani sp. nov.
(Figs 1-6)

? Ichiivosaurus australis M'Coy 1867 (indet.).
{chthyosaurus australis M Coy [869.

? Ichthyosaurus snarathonensis Etheridge 1888
(indet.)

Ichthyosaurus australis McCoy (Jack and
Etheridge, 1892).

Ichthyosaurus awstralis MeCoy (Chapman 1914).
Ichthyosaurus qustralis McCoy (Longman 1922,
1935, 1943).

7 Myopterygius austrulis (McCoy) Teichert and
Matheson (1944).

Platypterygius australis (McCoy), McGowan,
1972b,c.

Platypterveius australis {McCoy), Wadce (1984).
? Pilatypterygius australis (McCoy), Murray
(1985).

PROVENANCE

Albian of Fromanga Basin in Queensland:
Toolebuc Formation and Atlaru Mudstone. The
basin also coniains ichthyosaur remaing in South
Australia. P. longmani may also be the form
known from several specimens. mainly vertebrae,

FiG. 2 Platyprerygius tongrian! n sp,, paratype QMFSS1.
Sketch of occiput; based on Fig. 1A, bul with major
displacements corrected. Abbreviations: An, angular;
Ar, articular; Bo, basioccipital; Bs, basisphenoid; E,
exoccipital; O, opisthotic; Pa, parietal; P, pterygoid;
Q, quadrate; Qj, quadratojugal; S, stapes; Sa,
surapgular; Sq, squamosal (dr, descending ramus).
Scale bar = 10 ¢m,
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near Darwin, Northern Territory ol Austraha,
These last originate from inner shell’ deposits
{Murray, 1985) and may indicate the sprcad of P,
longmani around the continental shelf.

The foremost worker on Australian ichithyosaurs
has been Longman (1922, 1935, 1943), a relative
newcomer in comparison to Sutherland, McCoy
and Etheridge, but a most percipient worker in
many fields. The species is therefore dedicated to
him as Platyplerygius longmarii n. sp.

The Galah Creek skull (QMF551, Figs 1, 2
which Longman described in 1922, has no known
body so it is necessary to choose the Telemon
ichthyosaur, QMF2453 (Longman, 1935, 1943;
Wadc, 1984) as holotype. This is the nearest to
complete Cretaceous specimen on record. It has a
good. though obliquely flattened skull (Figs 3A,
C), an almost complete axis, many adaxial
nb-ends, a damaged pectoral girdle, both humen
{one with wrist articulated) and sundry displaced
phalanges (Wade, 1984, figs la, b, 2b). Two of
several photographs taken during collection by J,
Edgar Young, who donated the specimen and
photographs to Queensland Museum, attest to the
original arrangement of bones in the proximal end
of its front fin. McGowan (1972b) accidentally
referred his comments on fin structure, not 1o his
copy of a J. Edgar Young photo, but to an arbitrary
phalange arrangement that was put together
simply for the photograph of the whole specimen.
As the arrangement was based roughly on Young's
photo, it did correctly have seven digits. It diflers
in many details from the arrangement now on
display, but 1 regard even this as unauthentic.
Another photograph taken by J. Edgar Young, and
loaned by Mrs Hazel Young, shows that the snout
was 16 cm longer when collected than it is now
(compare Figs 3C, 4). The skeletal lengih, in its
discovered state, was given as 18 feet, S.4 m without
the tail fin. The somewhat shorter mecasurc of
today, 4.92 m, is probably also due 10 loss of matrix
and obliquity between numbers of tail vertebrae,
now individually separate, and aligned vertically.
However, it is [} vertebrae shorter than P,
platydactylus (Broili) (see p. 128).

DiaaNosis

A modecrately large, long-snouted ichthyosaur
with many strong tecth on premaxilla and maxilla.
A pre-narial maxillary foramen which checked the
growth of the premaxilla is present, exposing the
maxilla, with locally radiating growth, reaching the
nasal bone anterior to the naris. Parts of the maxilla
may be overlain by superficial flanges of
prefrontal, lacrimal and jugal, and premaxilla,
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FiG. 3. Platypterygius longmani n.sp., holotype, QMF2453. A, skull in left lateral view. Showing 1, anteriormost
maxillary tooth; 2, anteronarial maxillary foramen in fork of premaxilla;, 3, naris (accidentally enlarged at
nasal-maxilla suture during acid preparation, sce Longman, 1943); 4, pineal foramen; 5, supraoccipital arch
projecting at rear of interparietal suture; 6, exoccipitals (displaced, but have remained together in all three examples
where known); 7, V-shaped notch at tip of neural spine in vertebra 11. B, anterior part of vertebral column in left
lateral view. Vertebrae 2-32 show reclined articulated neural spines; V-shaped apical notches are evident on neural
spines from vertebra 11 to at least vertebra 20 (more posterior spines eroded). Displacement between vertebrae 25
and 26 is an artefact; up to 8 vertebrae may be lacking between vertebrae numbered 33 and (arbitrarily) 34. C, skull
in ventral view; left humerus is visible (in slightly skewed dorsal and distal view) between coracoid and scapula
fragments. Each scale bar = 10 cm.
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FIG. 4. Platypterygius longmani n.sp. The holotype (QMF2453) during excavation at Telemon Station, April-May
1935, Skull is exposed in ventral view; three small fragments at tip of snout add approximately 16 cm to
measurement of total skull length. Photograph by J. Edgar Young.

around the lower three sides of the nares. The nares
are oval to bean-shaped, with a foramen,
sometimes accompanied by a crescent of varied fine
to coarse perforations, through the nasals above
each; the perforations, especially when multiple,
help to delineate a narial crest or ridge between
them and the dorsal ends of the nares. The orbit is
oval in all specimens, and the sclerotic plates form
a paraboloid ring thickened at the outer edges;
adjacent plates are locked together by a
tongue-and-groove structure (like floor-boards).
The internasal suture is variable from fully closed
to a row of holes (P12989} in different animals (see
Wade, 1984, for discussion). The supraoccipital is
a high arch of bone enclosing most of the foramen
magnum. The paired supraoccipital foramina are
anteriorly-opening slots below which the bone
expands in antero-lateral wings. The exoccipital
facets of the supraoccipital face postero-ventrally,
while the impressions of semicircular canals and
sacculus face antero-ventrally. Exoccipital/
basioccipital facets approach each other to as little
as 7 mm apart, the exoccipital shafts draw apart,
and their exoccipital/supraoccipital facets draw
together again leaving a rear opening to the skull
which is more strongly figure-8-shaped than in
Ophthalmosaurus. The exoccipitals tend to turn
back-to-back and stay together, the same way up,
when they are displaced. The basioccipital condyle
faces almost directly backward. Opisthotic has a
large, blocky head and small shaft. Stapes inserted
into quadrate laterally and is mesially braced
against the basioccipital in a ventro-lateral position
(Figs 1, 2). Atlas/axis is heart-shaped in end view,
with atlas end appreciably larger in diameter;
antero-ventral angle forms a hypapophysis which

is roughened for cartilage articulation. From axis
to 32nd vertebra the neural arches are strongly
reclined, and the zygapophysial faces meet at
approximately 30° to horizontal in an antero-dorsal
position {Fig, 5). From the holotype, the 11th to
20th neural arches (at least) have the crest of the
neural spine divided into anterior and posterior
peaks by an asymmetric V-shaped apical notch
which is quite broad and slightly rough (as if to
attach cartilage). Preservation failures blur the
diagnosis toward the posterior. The 21st and
subsequent neural arches are progressively more
eroded apically, with loss of the notch. From 28th
the zygapophysial faces began to approach vertical
but were lost as preservation deteriorated. The 46th
vertebra present is the first with single rib
articulation, but the 33rd and 34th are badly eroded
and between them a sudden step in the gradually
lowering height of the rib apophyses records loss of
centra. Over 45 vertebrae with twin rib-

Fic. 5.

Platypterygius longmani
MVP12989.Supraoccipital in anterior view (left) and
lateral view (right). Abbreviations: Avc, impression
of anterior vertical canal; Ef, facet for attachment of
exoccipital; F, foraminal slot; Fm, foramen magnum;
Pve, impression of posterior vertical canal; U,
impression of utriculus. Scale bar = 2 cm,

n.sp., paratype
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articulations, and more than 36 vertebrae with
single articulations; tailfin vertebrae are small, but

their number is unknown (two collected).
Postero-dorsal vertebrae had vertical
zygapophyses  (caudal arches  unknown).
Unweathered small tailfin vertebrae have

dorso-lateral ridges on either side of the neural
groove (QMF12314).

Clavicle adjacent to, but not enclosed by,
scapula at any point. Glenoid facet faces laterally
when coracoids are undistorted. Femur 0.7 of the
length of humerus (QMF10686). Humerus with
prominent dorsal and ventral trochanters. Size and
shape of pisiform socket and presence or absence
of lageniform socket depend on width of distal
humeral face compared to total proximal width of
radius, ulna, and pisiform; if sufficient space is
available, the lageniform (defined p. 129)
articulates with humerus.

The three primary fingers lie one below each of
radiale, intermedium and ulnare. They are
supported by three anterior (radiale) accessory
fingers and three posterior (ulnare) accessory
fingers. The primary fingers and adjacent first
radiale or ulnare accessory fingers form a
close-fitted pavement of rectangular phalanges.
Phalanges of the more marginal accessory fingers
have less regular shapes. The digits increase in
length from the anteriormost 3rd radiale accessory
(the shortest) to an irregularly-paved tip distal to
the most posterior digit (the 3rd ulnare accessory
digit). All finblade bones are tightly appressed. The
ulnare digit may bifurcate about midlength, to
prevent excessive narrowing of the finblade.

DESCRIPTION
Skull

Anterior. The tip of the beak has been preserved
in F13261 (paratype from Canary Station,
collected and donated by Mr Andrew Robinson).
The lower jaw is slightly shorter and shallower than
the upper, and its anterior pair of teeth are locked
into the 2-3 sockets of the upper jaw. These teeth
had been expected to lock into the 1-2 sockets, since
the broken snouts of the Galah Creek, Telemon
and Stewart Park ichthyosaurs were all a little
slighter in the lower jaw than the upper. This
occurrence suggests a certain amount ol plasticity
in the fit of the jaw. Evidently the upper lip would
have closed around the edge of the lower, providing
a watertight seal when the mouth was closed. The
animals still would have needed some sort of
throat-valve, equivalent in function to that of a
crocodile, to enable the mouth to be opened under
water.
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Lateral view. Figure 3A has been oriented to give
the best possible lateral view of the holotype skull
and anterior vertebrae. This skull has been
discussed previously (Longman, 1943; Wade,
1984). The maxilla carried 25 teeth and one gap,
and the premaxilla 19 plus four gaps and a missing
tip previously estimated at 10 cm (Wade, 1984), but
now considered 16 ¢cm on photographic evidence
(Fig. 4). Sixty teeth per jaw ramus Is a conservative
estimate.

Although P. longmani is quite a large
ichthyosaur the naris 1is small, with an
antero-lateral projection of the maxilla rendering it
asymmetric, though broadly oval. It is always
accompanied by a distinct antero-narial maxillary
foramen which caused the premaxilla to fork
proximally, preventing it from covering the maxilla
anterior to the naris. The forms with horizontally
elongate nares (McGowan, 1976) have openings
which end anteriorly in a narrow embayment
reminiscent of the size and position of the maxillary
foramen. It seems possible that as the snout
elongated, the elongate naris of primitive form was
divided in two by an outgrowth of the maxilla, for
its growth pattern radiates in an arc here. This
outgrowth isolated the foramen and the surround
of the nostrils from one another. The nares are a
point of weakness, even at their reduced size, and
skulls are usually broken through or close to them.

The strongly ossified sclerotic ring was well
described by Longman (1943). At the edge of the
inner opening the sclerotic ring is only slightly
convex. Outward, the surface describes a short
paraboloid. A thick outer margin appears to have
offered ample space and surface roughening for
muscle attachment. Two areas of greart thickening
are spaced in the third of a ring which is now free
in MVP12989. They suggest four chief adjustor
muscle attachment areas within the whole muscle
ring. Similar thickening is seen through a chip at
the anterior longitudinal diameter in the right eye
of QMF3348, the Stewart Park skeleton. The
sclerotic plates interlock, with the edge of one plate
fitting into a longitudinal groove in the adjacent
cdge. This tongue-and-groove structure would
prevent any movement to change the shape or size,
but would have allowed growth and strengthened
the paraboloid at the same time. The simple overlap
described by Mc¢Gowan (1973a) for Ichthyosaurus
would have been less prohibitive of movement than
the structure of Platypterygius. The latter is closely
similar to the structure Watson and Townend (in
Romer, 1968) figure for ‘Ichthyosaurus cf.
latifrons’, a Temnodontosaurus. Claims of
mobility in other ichthyosaurs (e.g. Mixosaurus;
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F1G. 6. Platypterygius longmani n.sp., paratype MVP12989. A, basioccipital and atlas/axis in dorsal view; showing
neural canal furrow terminating as a small tapered depression less than half-way across the basioccipital. The
furrow is flanked by large scars for attachment of exoccipitals; anterior to tip of the furrow is a pair of larger
medially-contiguous depressions for the hind brain. Facet for opisthotic (QO) is situated antero-medially. Floor of
neural canal is damaged on axis. B, basioccipital and atlas/axis in ventral view; showing hypapophyseal facet on
atlas, and stapes facet (S). C, D, two views of the paired exoccipitals; despite major displacement the two bones
have remained in close association. Scale bar = 2 cm.
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11; Fig. 3B, vertebrae 11-20). Thcy provided
adhesive surfaces presumably for cartilage, rather
than connective tissue, as the articulating surface
was quite broad. Ligaments are less likely, as the
facet does not thin in the V. It is impossible to
observe the posterior extent of these structures, but
after vertebra 32 (and several missing vertebrae
after the eroded 33) the neural spines probably
cease to be raked backward, and the zygapophyses
are re-aligned toward vertical. It is tempting to
assume that the rearward slope and successive
overlap of neural spines 11 to 20+, and their
notched apices, indicate the position of a dorsal fin,
strengthened by a median row of cartilages. 1f so,
it is more anterior than that attributed to
Stenopterygius, in the position of the dorsal fin of
Orca. Though probably the upslope would have
been raked backward as steeply as the neural
spines, the posterior edge is an utter unknown
which may have overhung at 50-60° (vertebrae
28-31) or been filled in. There is a hint of similar
apical notches to be seen in the figure of the most
oblique spines on antero-dorsal vertebrae of
Ichthyosaurus conybearei Lydekker (McGowan,
1974b, fig. 9, holotype, BMNH 38423). But the
structure should have been described already if it is
common.

The axis, like the following vertebrae, has two
rib apophyses, the higher touching the base of the
neural arch. The succeeding conditions are:
vertebrae 3-13 cervical and front antero-dorsal
vertebrae with the upper condyle touching the base
of the neural arches; 10-30, rib condyles
gradationally eased away from neural arch and
descended slowly from ‘touching neural arch’ to
lateral; 34-45, postero-dorsal vertebrae with both
rib condyles positioned ventro-laterally. (Severe
weathering of the right sides of 33/34 suggests that
these were exposed at discovery. The loss of
vertebrae here is indicated by greater subsequent
distance between neural arch and upper rib
condyle, and the fact that the change-over to single
rib condyles occurred at at vertebra 54 in Broili’s
P. platydactylus — eight vertebrae more than
holotype P. longmani). Vertebra 46 has a long,
vertical single rib apophysis, and thereafter the
apophyses are single and rounded. Other examples
of the change-over to single apophyses show that
they may be single and long on one side of the
vertebra while still double on the other; this is the
case in one of a sequence of the three largest
vertebrae in our collections, found loose and
without identifiable material, from Yam Bore
Creek, QMFI16791a-c). These specimens were
scattered and lay flat, and have been greatly
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compressed longitudinally to about 4 cm long.
Height at centre dorsal to base 13.4 cm (two
specimens). Shape oblate, widest below centre, 13
and 14 cm, rather distorted (same two vertebrae).
In this position the height of the edges of the neural
groove is lost, but this measurement can be used on
abraded material. In fact, the vertebrae are all
higher than wide, by inclusive measurement.

Lateral displacement of the rear of the Telemon
skeleton by 1-2 m, is shown in a collecting
photograph by J. Edgar Young. The quality of
preservation has deteriorated posteriorly, and since
collection the original sequence of vertebrae has
been disordered. A few poorly preserved vertebrae
may be wrongly positioned still. Vertebrae may be
missing after 78, where there is a sudden
diminution in size in 79-81, but P. platydactylus
(Broili, 1907, pl. 12) shows a similar diminution in
91, 92; it may indicate enclosure in the base of the
tail fin. P. longmani 82 and 83 are diminutive from
the tail down-turn. The Telemon specimen thus has
11 fewer vertebrae preserved in the horizontal axis
than the holotype P. platydactylus, but its axis was
broken in two. Restoring the eight vertebrae less
than P. platydactylus to the eroded mid-dorsal
region would add 36 cm to the length between the
rear of the dorsal fin and the pelvic fins; restoration
of the remaining three vertcbrae less, closc before
the tail bend, would add 6 cm or a little more there,
so that the probable dimensions of P. longmani
holotype become: head, 1.49 m (see Fig. 4);
atlas/axis to last double-headed ribs 2.52 m;
single-headed ribs 1.43 m. Axial length, 5.44 m plus
tail fin; total length under or over 6 m, depending
on the adjustment of the tail bend.

The distal tail vertebrae of QMF2453 rarely show
rib apophyses because of largely chemical erosion
(they were outside the calcareous nodules), but it is
possible to trace the bases of rib condyles in a low
lateral position, instead of ventro-lateral, at and
just after 66, The redistribution of muscle mass in
the rear tail that Appleby (1979) described,
presumably took place here too. The very high
position of the cervical rib attachments (and
adjacent anterodorsals) bespeaks the powerful
neck musculature used in diving.

The two tail fin vertebrae 82 and 83 resemble
those of Broili (1907, figs 2, 3) except in their poor
preservation; more were scattered among the
Kilterry skeleton, QMF12314. These last are very
well-preserved, and have the dorso-lateral portions
drawn up into smooth longitudinal ridges on either
side of the neural canal; they are distinctly higher
than wide, with anterior rim larger than the
posterior rim, and a narrower waist. The general
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shape is thus not the cotton-reel shape made known
by Broili (1907), though many of his may have been
stuck down by the dorsal side. His mentioned faint
trace of the neural cord is not figured.

The fore fins and coracoids were described by
Wade (1984).

In terms of most ratios and characters tabled by
Mazin (1981) for Grippia, “Mixosaures’, Liassic
latipinnates and Liassic longipinnates, the
holotype P. longmmani (or, where marked *,
QMF10686) yield: 2, premaxillary
segment/mandible =  0.44, 3, prenarial
length/mandible = 0.65; 4, longitudinal diameter
orbit/skull postnarial (same plane) = 0.58; §,
longitudinal diameter orbit/mandible = 0.15; 6,
internal diameter sclerotic ring/longitudinal
diameter orbit = 0.26; 7, length naris/longitudinal
diameter orbit = 0.14; 9*, max. width pectoral
fin/length pectoral fin = 0.48; 11*, length
femur/length humerus (both crushed) 0.7; 12,
distal breadth humerus/length humerus = 0.73 (to
0.85 in broad humeri); 14, number maxillary teeth
= 26; 15, number primary fingers in pectoral fin =
3; 16*, total fingers = 9; 17*, phalanges in longest
finger = 37 (including fin-tip phalanges which are
not really aligned in fingers, though the pavement
tip recurves to terminate below the last digit, ulnare
accessory digit 3).

COMPARISONS

Skeletons of other Cretaceous ichthyosaurs are
rare, and not adequately described except for
Platypterygius platydactylus (type species) and P.
hercynicus Kuhn, 1946. McGowan (1972b) has
mentioned considerable skeletal material with P.
americanus (Nace) but only added descriptien of
proximal portions of pectoral fins to the
redescription of the skull by Romer (1968).
Kiprijanoff (1881) described scattered bones of
various sizes in his brilliant monograph. His
material is now known as Platypterygius
kiprijanoffi (Romer), or by the older species name
bestowed by Kiprijanoff, P. campylodon (Nesov et
al., 1988).

Wade (1984) indicated that the particular
four-bone-wide forearm of Platypterygius was a
generic character, and the attachment or lack of
attachment of the sesamoid bones to the humerus
was presumably of specific value, as it was localized
in geographic distribution and/or time. After
discussion with Appleby on the fact that the
sesamoid bones on the ulnar side were the best
attached in P. ‘gustralis’ while the flask-shaped
bones of the radial sides were best attached in P.
americanus (McGowan, 1972b, pl. 1), Appleby
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suggested the employment of the term lageniform
for the radial accessory bone. The use of pisiform
and lageniform appeals to me as a better solution
than trying to dispense with the established name
pisiform for the ulnar accessory. It also recalls the
constancy of the general shape McGowan (1972b)
described. The pisiform of P. longinani always,
and the lageniform semetimes, was articulated to
the humerus. In P. hercynicus Kuhn (1946, pl. 1,
figs 4, 5: pl. 3, figs 5, 6) the left-fin pisiform and
lageniform appear to be in small sockets, while in
the right fin they appear merely to lip against the
distal corners of the humerus. The left humerus is
shortened by compression and, as far as the figure
shows, pressure could have achieved the result.
However there is no need to rely on sockets to
differentiate the humerus of P. hercynicus, since
this is done by the immense dorsal trochanter. P.
kiprijanoffi (Romer) lacks both pisiform and
lageniform socket, but its radial humeral edge is
squarer than its ulnar edge (Kiprijanoff, 1881, pl.
14, figs 1, 2), so presumably it is closer to P.
americanus and even P. hercynicus than to P.
longmani and P. platydactylus. It remains to be
seen whether whole fins will bear out the hints
obtained from the humeri.

Kiprijanoff (1881, pl. 9, fig. 1) and Romcr (1968,
figs. 2, 3) restored their ichthyosaur skulls with
elongate nostrils against which the premaxilla
forks. Both were damaged in this region, and the
restorations may owe much to restorations of other
ichthyosaurs. P. platydactylus and P. hercynicus
figured material can add no data comparable with
the P. longmani naris.

P. longmani and, as Krapf (in Broili, 1907, pl.
12) figured serially diminishing phalanges on the
leading finger, possibly P. platydactylus, have a
short leading-edge finger to their fins, but only P.
longmani has a near-complete fin blade. In this the
remaining accessory and primary fingers are
serially terminated so that the front edge of the
fin-blade skeleton is reclined all the way to its tip.
Eurhinosaurus huenei has a similar digit
arrangement but it is not described from
Excalibosaurus costini McGowan (1986, fig. 1a),
the apparent ancestor of Eurhinosaurus, and
convergence is likely. P. americanus has no
complete fin blades described, but has no larger
proportion of dorsal trochanter to humeral shaft
than P. longmani and P. platydactylus. P.
hercynicus Kuhn has coupled its immense dorsal
trochanter with full-length primary and secondary
fingers (Kuhn, 1946, pl. 3, figs 5, 6). Both pisiform
and lageniform lip against the edges of the
humerus, but have little or no room to socket there.
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Oemichen (1938). As Riess’ thesis must have been
well-advanced when Wade published, similar ideas
must have occurrcd to both, Ricss favours a very
upright position for the scapula and clavicle, like
Johnson (1979). The distal end of the Stewart Park
Platypterygius longmani specimen, with clavicle
and scapula associated with ribs and vertebral
column, has the clavicle and scapula almost parallel
to those vertebrae still in natural position, bt the
ribs are distorted, straightcned by flattening
{Wade, 1984, fig. 2c). The left scapula and clavicle
of QMF2453 were found in a closely similar
position but became dctached during acid
preparation. They are not conclusive evidence
against Riess” interpretation, for the coracoids of
one were displaced and those of the other were lost.
In Platypterygius the scapula 1s widened enough
distally that even in Riess’ reconstruction, it could
have rested on two ribs. This might have sufficed
for an aquatic animal, though not for the girdle of
a weight-bearing limb. Preservation is not adcquate
to indicate the shape of the probable cartilage
termination of the scapula.

Taylor (1987a) has offered a new interpretation
of' the direction of thrust generated by ichthyosaur
fails, demonstrating that thrust could have
vperated at the ‘centre of balance’ (s/¢) rather than
at the downward angle at the centre of gravity
previously used in calculations (e.g. see McGowan,
1973b). Taylor's stress on neutral depth as the
hunting or cruising depth is perhaps a little precise
lor pature; hunting depth is generally the depth that
hexst suits (he prey of the season, not necessarily the
hunter. The ability to adjust ‘neutral depth’ quickiv
would be the best adaptation for a hunter to
acquire, Restorations sometimes show

MEMOIRS OF THE QUEENSLAND MUSEUM

ichthyosaurs Ictting out air under water, but they
are unlikely to have opeped their nostrils while in
action under water. Broadly attached fins, such as
Platyptervgius seems to have had, are rather stiffly
attached to the body, as in sharks of comparable
size, but sufficiently flexible outwardly (Wade,
1984, Taylor, 1987a) to allow any direction of
steering. Wade's suggestion ol a slight upward set
on the main part of the fins of Platvpterygius, cven
when diving, was stress on a safety factor. Airplane
wings similarly tilt up to the front for stability,
Most of the potential problems that would have
arisen from allowing the huge front fins to be
pressured from above would have been due ta
forward movement. The effects of negative pitch
(hopefully not present for Taylor, 1987a) and
slightly greater (not lesser) densily than water
would have been comparatively minor. Taylor’s
attempt to summarize McGowan’s work and
Wade’s (which were not in full agreement) in the
saime sentences rendered him incomprehensible at
that point, but he presented his own thoughis more
successfully, He described a pitching action which
was presumably used, though commoanly not as
vigorously as figured (Taylor, 1987a, text-fig. 2) in
normal breathing. The most economical way to
breathe was to break water with as little of the head
as possiblc. Cruising cetaceans normally reach the
surface in an asymptotic curve that just breaks the
surface as the animal finishes breathing out. Using
an adjustable plasticene model, it is possible to see
that if the Platypterygius snout was straight, most
of it would emerge al the top of an asymptotic curve
swum high enough to bring the nostrils above
water, Bul long ichthyosaur snouts, as seen in
Platypterygius  longmani,  P.  americanus,

1. 7. Sequence of diagrams o demousurate Platyvprerygius longmani surfacing to breathe at cruising spead. Diagrams
C and D may be interpreted as alternatives or as a sequence. Fineness ratio (length from front of orbit/maximum
depth ol body) varies between 4.6 and 4.8 because of the animal’s ability to modify flexure of the tail. As restored
the tailfin comprises 0 ¢m of vertebrae plus terminal cartilage. Approximale ratios of head : body+ neck ; whole
lail are 3:5:4.












